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EXAMINER'S ANSWER 



This is in response to the appeal brief filed July 9, 2007 appealing from the Office action 
mailed December 8, 2006. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is substantially 
correct. The Examiner notes that the first paragraph of the summary clearly 
summarizes the sole independent claim, claim 1 . as required by 37 CFR 41.37(c)(1)(v). 
The additional paragraphs are directed to the subject matter in the dependent claims. 
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(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. The Examiner notes that the teaching references Chen et al. (U.S. Patent 
No. 6,759,149 B1) and Girt et al. (U.S. Patent No. 6,777,112 B1) relied upon in the 
Final Office Action mailed December 8, 2006 were withdrawn in the Advisory 
Action mailed March 26, 2007 (see last Paragraph). 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 



(8) Evidence Relied Upon 



WO 99/24973 
2004/0027868 A1 
2003/0186086 A1 
2004/0191578 A1 
5,922,442 
2004/0043258 A1 



LAMBETH ET AL 05-1999 
NAKAMURAETAL 02-2004 
ABARRAETAL. 10-2003 
CHEN ET AL. 09-2004 
LALETAL 07-1999 
YAMAMOTO ET AL. 03-2004 
Malhotra, S., Stafford, D., Lai, B., Russak, M., "Effect of CrRu Underlayer on the 
Magnetic, Recording, and Thermal Stability Characteristics of CoCrPtTa Thin Film 
Media", IEEE Trans. Mag., vol. 36, no. 5 (Sept 2000), pp. 2309 - 2311. 
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(9) Grounds of Rejection 

Examiner's Comment from Paragraph No. 1 of the Office Action mailed June 23, 
2006: Regarding the limitation(s) "adhesion layer" in claims 18 and 19, the Examiner 
has given the term(s) the broadest reasonable interpretation(s) consistent with the 
written description in applicants' specification as it would be interpreted by one of 
ordinary skill in the art. In re Morris, 127 F. 3d 1048, 1054-55, 44 USPQ2d 1023, 1027 
(Fed. Cir. 1997); In re Donaldson Co., Inc., 16 F.3d 1190, 1192-95, 29 USPQ2d 1845, 
1848-50 (Fed. Cir. 1994). See MPEP 2111. Specifically, the Examiner notes that 
"adhesion layer" is simply nomenclature and is not defined in the record. As such, any 
layer formed between the substrate and the soft magnetic layer would meet the 
limitation of "adhesion layer" for claims 18 and 19 (for claim 19, only provided it meets 
the further compositional limitations of the claim). 

The following ground(s) of rejection are applicable to the appealed claims: 
Claims 1, 13, 14, 17, 18 and 20 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lambeth et al. (WO 99/24973) in view of Nakamura et al. (U.S. 
Patent App. No. 2004/0027868 A 1). 

Regarding claim 1 , Lambeth et al. disclose a perpendicular magnetic recording 
medium {page 42, last paragraph), comprising a non-magnetic substrate (Table II and 
page 51, lines 9- 11: HF-Si(111)) having a surface, and a layer stack formed over said 
substrate surface, said layer stack comprising, in overlying sequence from said 
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substrate surface: a magnetically soft underlayer (page 51, lines 9- 11: "NiFe(111)'y, a 
non-magnetic interlayer structure ("Ag(111)/Ti(0002)"); and a magnetically hard 
perpendicular main recording layer("CoCrPrTaf0002/'); wherein said non-magnetic 
interlayer structure is a structure comprising a layer of fee Au-containing non-magnetic 
material having a <1 1 1 > preferred growth orientation (page 16, lines 7- 20: where Au 
and Ag are both taught as suitable fee materials) and a layer of a different material in 
overlying or underlying contact with said layer of fee Au-containing non-magnetic 
material ("Ti(0002)"). 

Lambeth et al. fail to disclose the layer of different material comprising Ru, 
instead teaching a layer of hep Titanium {"Ti(0002)"). 

However, the Examiner deems that hep titanium layers and hep Ru layers or Ru 
alloy layers are known functional equivalents in hep non-magnetic interlayers for use in 
controlling the crystallographic growth, orientation and properties of perpendicular 
recording media, as taught by Nakamura et al. (Paragraphs 001 1, 0042 and 0055). 

Substitution of functional equivalents requires no express motivation as long as 
the prior art recognizes the functional equivalency. In the instant case, Ti and Ti alloys 
and Ru and Ru alloys are functional equivalents in the field of hep non-magnetic 
interlayers for use in controlling the crystallographic growth, orientation and properties 
of perpendicular recording media. In re Fount 213 USPQ 532 (CCPA 1982); In re 
Siebentritt^2 USPQ 618 (CCPA 1967); Graver Tank & Mfg. Co. Inc. v. Linde Air 
Products Co. 85 USPQ 328 (USSC 1950). 
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Regarding claims 13 and 14, Lambeth et al; disclose recording layers meeting 
appellants' claimed limitations {page 22, line 31 bridging page 23, line 10 and Table II). 

Regarding claims 17, 18 and 20, Lambeth et al. disclose substrates, "adhesion 
layers", and protective layers/lubricants meeting appellants' claimed limitations (page 
22, lines 24 - 30 and page 23, lines 11 - 35). 

Claims 1 - 5 and 1 1 - 20 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abarra et al. (U.S. Patent App. No. 2003/0186086 A1) in view of the 
knowledge in the art, as exemplified by Chen et al. (U.S. Patent App. No. 2004/0191578 
AD and/or Lai et al. (U.S. Patent No. 5,922,442) and/or Malhotra et al. (IEEE Trans. 
Mag. , 36(5), 9/2000, 2309 - 231 1 ). 

Regarding claim 1 , Abarra et al. disclose a perpendicular magnetic recording 
medium {Paragraph 0016), comprising: a non-magnetic substrate (Figure 13, element 
51 and relevant disclosure thereto) having a surface, and a layer stack formed over said 
substrate surface, said layer stack comprising, in overlying sequence from said 
substrate surface: a magnetically soft underlayer (element 61); a non-magnetic 
interlayer structure (elements 62/53/54/55); and a magnetically hard perpendicular main 
recording layer(element 56 and relevant disclosure thereto); wherein said non-magnetic 
interlayer structure is a structure comprising a layer of fee Au-containing non-magnetic 
material having a <1 1 1 > preferred growth orientation (Paragraphs 0070 - 0073 and 
0077) and a layer of a different material in overlying or underlying contact with said layer 
of fee Au-containing non-magnetic material (element 54). 
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While the Examiner deems that Abarra et al. disclose the Au or Au-X material 
with sufficient specificity, the Examiner acknowledges that Abarra et al. fail to explicitly 
disclose selecting Au or Au-X from the list of fee materials. 

However, Abarra et al. teach that alloying the AI 3 Ti element with Au (among other 
equivalent materials) "provide a more uniform lattice for the magnetic layer 56 to grow 
on or for the adhesive layer 54 to grow on" {Paragraph 0077). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the appellants' invention to modify the device of Abarra et al. to utilize a material 
meeting applicants' claimed compositional limitations as taught by Abarra et al., since 
such a choice can "provide a more uniform lattice for the magnetic layer 56 to grow on 
or for the adhesive layer 54 to grow on" and substitution of functional equivalents 
requires no express motivation as long as the prior art recognizes the functional 
equivalency. In the instant case, Au and Cu, Ag, Pt, Pd, etc. are functional equivalents 
in the field of elements capable of being alloyed with AbTi and still result in a fee <1 1 1> 
crystal orientation. In re Fount 213 USPQ 532 (CCPA 1982); In re Siebentritt 152 
USPQ 618 (CCPA 1967); Graver Tank & Mfg. Co. Inc. v. Linde Air Products Co. 85 
USPQ 328(USSC 1950). 

Abarra et al. further fail to disclose the layer of different material comprising Ru, 
instead teaching that element 54 comprises a bec Cr-M alloy, such as CrMo, CrTi, CrV 
or CrW. 

However, the Examiner deems that bec CrRu layers and bec Cr-M alloy layers 
are known functional equivalents in bec non-magnetic interlayers for use in controlling 
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the crystallographic growth, orientation and properties of subsequently deposited hep 
based Co-alloy intermediate or recording media, as taught by Chen et al. ('578 A1) 
(Paragraphs 0032 - 0033), Lai et al. {col. 3, line 65 bridging col. 4, line 14), and 
Malhotra et al. {entire disclosure). 

Substitution of functional equivalents requires no express motivation as long as 
the prior art recognizes the functional equivalency. In the instant case, CrRu and Cr-M 
alloys are functional equivalents in the field of bec non-magnetic interlayers for use in 
controlling the crystallographic growth, orientation and properties of subsequently 
deposited hep based Co-alloy intermediate or recording media. 

Regarding claims 2 and 3, Abarra et al. disclose thickness ranges meeting 
appellants' claimed limitations (Paragraphs 0078 - 0080 and 0093). 

Regarding claims 4 and 5, Abarra et al. disclose materials and thickness values 
meeting appellants' claimed limitations (Paragraphs 0077 and 0078). 

Regarding claims 11 and 12, Abarra et al. disclose soft magnetic layers meeting 
appellants' claimed limitations (Paragraphs 0012 and 0089). 

Regarding claims 13 and 14, Abarra et al. disclose magnetic layers meeting 
appellants' claimed limitations (Paragraph 0081). 

Regarding claims 15 and 16, Abarra et al. disclose using an amorphous layer 
meeting appellants' claimed material, thickness and intended use limitations 
(Paragraphs 0089 - 0090). 
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Regarding claims 17-19, Abarra et al. disclose substrates and "adhesion 
layers" meeting appellants' claimed material limitations (Paragraphs 0071, 0087 and 
0088). 

Regarding claim 20, Abarra et al. disclose overcoats and lubricant layers meeting 
appellants' structural limitations {Figure 13, elements 57 and 58, and relevant disclosure 
thereto). 

Claims 1 - 5 and 1 1 - 20 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abarra et al. ('086 A1 ) in view of Yamamoto et al. (U.S. Patent App. 
No. 2004/0043258 A1) and the knowledge in the art, as exemplified by Chen et al. ('578 
AD and/or Lai et al. ('442) and/or Malhotra et al. (IEEE Trans. Mag., 36(5), 9/2000, 
2309-2311). 

Regarding claim 1 , Abarra et al. disclose a perpendicular magnetic recording 
medium (Paragraph 0016), comprising: a non-magnetic substrate (Figure 13, element 
51 and relevant disclosure thereto) having a surface, and a layer stack formed over said 
substrate surface, said layer stack comprising, in overlying sequence from said 
substrate surface: a magnetically soft underlayer (element 61); a non-magnetic 
interlayer structure (elements 62/53/54/55); and a magnetically hard perpendicular main 
recording layer(element 56 and relevant disclosure thereto); wherein said non-magnetic 
interlayer structure is a structure comprising a layer of fee Au-containing non-magnetic 

j • 

material having a <1 1 1> preferred growth orientation (Paragraphs 0070 - 0073 and 
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0077) and a layer of a different material in overlying or underlying contact with said layer 
of fee Au-containing non-magnetic material (element 54). 

While the Examiner deems that Abarra et al. disclose the Au or Au-X material 
with sufficient specificity, the Examiner acknowledges that Abarra et al. fail to explicitly 
disclose selecting Au or Au-X from the list of fee materials. 

However, Yamamoto et al. teach that selection of an alloy of Au with elements 
meeting appellants' claimed limitations can be selected for both lattice size matching 
and chemical stability {Paragraphs 0019 - 0021). While Yamamoto et al. only illustrate 
the situation with a Cu-X alloy, Yamamoto et al. teach the equivalents of Cu to Au as 
suitable fee based materials {Paragraph 0019). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the appellants' invention to modify the device of Abarra et al. to utilize a material 
meeting appellants' claimed compositional limitations as taught by Yamamoto et al., 
since such a choice can result in improved lattice matching and improved chemical 
stability and substitution of functional equivalents requires no express motivation as 
long as the prior art recognizes the functional equivalency. In the instant case, Au and 
Al, Cu, Rh, Pd, Ag and Ir are functional equivalents in the field of elements capable of 
being alloyed with additional elements and still result in a fee <1 1 1> crystal orientation. 

Neither Abarra et al. nor Yamamoto et al. disclose the layer of different material 
comprising Ru, instead teaching that element 54 comprises a bee Cr-M alloy, such as 
CrMo, CrTi, CrV or CrW. 
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However, the Examiner deems that bcc CrRu layers and bcc Cr-M alloy layers 
are known functional equivalents in bcc non-magnetic interlayers for use in controlling 
the crystallographic growth, orientation and properties of subsequently deposited hep 
based Co-alloy intermediate or recording media, as taught by Chen et al. ('578 A1) 
(Paragraphs 0032 - 0033), Lai et al. {col. 3, line 65 bridging col. 4, line 14), and 
Malhotra et al. (entire disclosure). 

Substitution of functional equivalents requires no express motivation as long as 
the prior art recognizes the functional equivalency. In the instant case, CrRu and Cr-M 
alloys are functional equivalents in the field of bcc non-magnetic interlayers for use in 
controlling the crystallographic growth, orientation and properties of subsequently 
deposited hep based Cb-alloy intermediate or recording media. 

Regarding claims 2 and 3, Abarra et al. disclose thickness ranges meeting 
appellants' claimed limitations (Paragraphs 0078 - 0080 and 0093). 

Regarding claims 4 and 5, Abarra et al. disclose materials and thickness values 
meeting appellants' claimed limitations (Paragraphs 0077 and 0078). 

Regarding claims 1 1 and 12, Abarra et al. disclose soft magnetic layers meeting 
appellants' claimed limitations (Paragraphs 0012 and 0089). 

Regarding claims 13 and 14, Abarra et al. disclose magnetic layers meeting 
appellants' claimed limitations (Paragraph 0081). 

Regarding claims 15 and 16, Abarra et al. disclose using an amorphous layer 
meeting appellants' claimed material, thickness and intended use limitations 
(Paragraphs 0089 - 0090). 
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Regarding claims 17-19, Abarra et al. disclose substrates and "adhesion 
layers" meeting appellants' claimed material limitations {Paragraphs 0071, 0087 and 
0088). 

Regarding claim 20, Abarra et al. disclose overcoats and lubricant layers meeting 
appellants' structural limitations {Figure 13, elements 57 and 58, and relevant disclosure 
thereto). 

Claims 1 - 5, 11 - 13, 17 and 20 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto et al. ('258 A1) in view of Nakamura et al. ('868 A1). 

Regarding claim 1 , Yamamoto et al. disclose a perpendicular magnetic recording 
medium {Paragraph 0001), comprising: a non-magnetic substrate {Figure 1, element 10 
and relevant disclosure thereto) having a surface, and a layer stack formed over said 
substrate surface, said layer stack comprising, in overlying sequence from said 
substrate surface: a magnetically soft underlayer {element 11)] a non-magnetic 
interlayer structure (elements 12 and 13); and a magnetically hard perpendicular main 
recording layer(element 14 and relevant disclosure thereto); wherein said non-magnetic 
interlayer structure is a structure comprising a layer of fee Au-containing non-magnetic 
material having a <1 1 1> preferred growth orientation {Paragraphs 0014 and 0015) and 
a layer of a different material in overlying or underlying contact with said layer of fee Au- 
containing non-magnetic material {element 13). 

Yamamoto et al. fail to disclose the layer of different material comprising Ru, 
instead teaching a layer of hep CoCr. 
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However, Nakamura et al. teach that instead of using a layer of hep CoCr 
between the fee layer and the magnetic layer, that one should use a layer of hep Ru 
inorder to improve the lattice matching between the seed layer and the magnetic layer, 
and hence improve the perpendicular magnetic properties (Paragraphs 0032 - 0034 
and examples). 

It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Yamamoto et al. to utilize a 
layer comprising Ru meeting appellants' claimed limitations as taught by Nakamura et 
al., since such a layer can improve the lattice matching between the seed layer and the 
magnetic layer, and hence improve the perpendicular magnetic properties. 

Regarding claims 2 and 3, Yamamoto et al. disclose thickness ranges meeting 
appellants' claimed limitations {Paragraph 0026). 

Regarding claims 4 and 5, Yamamoto et al. disclose materials and thickness 
values meeting appellants' claimed limitations {Paragraphs 0014 - 0021 and examples 
- where the Examiner notes that while Yamamoto et al. explicitly disclose Cu-X alloys, 
they also teach that Cu and Au are both suitable fee materials to use for the layer). 

Regarding claims 11 and 12, Yamamoto et al. disclose soft magnetic layers 
meeting appellants' claimed limitations (Paragraphs 0040). 

Regarding claim 13, Yamamoto et al. disclose magnetic layers meeting 
appellants' claimed limitations (Paragraph 0040). 

Regarding claims 17 and 20, Yamamoto et al. disclose substrates, overcoats and 
lubricant layers meeting appellants' structural limitations (Paragraph 0040). 
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Claims 14 - 16, 18 and 19 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto et al. ('258 A1) in view of Nakamura et al. ('868 A1) as 
applied above, and further in view of Abarra et al. ('086 A1). 

Regarding claims 14-16, 18 and 19, Yamamoto et al. and Nakamura et al. are 
relied upon as described above. 

Regarding claims 14-16, 18 and 19, Yamamoto et al. fail to disclose the 
specifics of the claimed recording media. 

However, Abarra et al. teach that the magnetic layer thickness ( claim 14) can be 
varied to affect the magnetic properties in a perpendicular recording medium 
(Paragraph 0081). Therefore, the Examiner deems that it would have been obvious to 
one having ordinary skill in the art to utilize a thickness value meeting appellants' 
claimed limitations by optimizing the results effective variable through routine 
experimentation. In re Boesch, 205 USPQ 215 (CCPA 1980); In re Geisler, 1 16 F. 3d 
1465, 43 USPQ2d 1362, 1365 (Fed. Cir. 1997); In re Alter, 220 F.2d, 454, 456, 105 
USPQ 233, 235 (CCPA 1955). 

Regarding claims 15 and 16, Abarra et al. teach providing an amorphous layer 

( 

meeting appellants' claimed limitations between the soft magnetic layer and the non- 
magnetic interlayer structure inorder to promote small grain sizes in the interlayer 
structure [Paragraphs 0089 - 0090). 
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Regarding claims 18 and 19, Abarra et al. teach providing an "adhesion layer" 
meeting appellants' claimed limitations to improve the adhesion of layers to the 
substrate surface {Paragraphs 0087 - 0088). 

(10) Response to Argument 

Argument 1: the rejections predicated on Lambeth et al. (WO '973) 

Appellants argue that the "Examiner has not established that hep titanium and 
hep Ru or Ru alloy layers are known equivalents in perpendicular magnetic recording 
media having a non-magnetic interlayer structure, wherein the interlayer structure 
comprises a layer of fee Au-containing non-magnetic material having a <1 1 1 > preferred 
growth orientation and a layer comprising Ru in overlying or underlying contact with the 
layer of fee Au-containing non-magnetic material, as required by the elected species of 
claim 1" {page 6 of Appeal). Specifically arguing that the prior art "does not disclose Tl, 
but rather an alloy of Ti and 10 at% Cr" {ibid) and that "[o]ne of skill in this art would not 
consider Ru and Ti to be equivalents for use in a nonmagnetic layer" {page7 of Appeal), 
pointing to the differences in magnetic properties, lattice constants and surface energies 
{pages 6 - 7 of Appeal). The Examiner respectfully disagrees. 

First, the Examiner notes that a prior art reference teaching a Ru or Ru alloy 
layer in an exactly identical interlayer structure would be anticipatory art under 35 
U.S.C. 102. Since an invention may be unpatentable if it is either anticipated or 
obvious, the Examiner deems that a prima facie case of obviousness does not require 
an explicit teaching of the exactly identical structure as claimed in a single reference. 
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An invention may be unpatentable provided the prior art demonstrates sufficient 
specificity to render the claimed invention obvious to one of ordinary skill at the time of 
Appellants' invention. 

In the instant case, Lambeth et al. teach the general structure claimed, including 
the use of a non-magnetic fee material {which can be Au) and a non-magnetic hep 
material (7/). The Examiner deems that the cited prior art clearly illustrates that non- 
magnetic hep Ti or Ti alloy deposited over a non-magnetic fee Au layer would be a 
functional equivalent structure to a non-magnetic hep Ru or Ru alloy deposited over a 
non-magnetic fee Au layer (see Nakamura et al. Paragraphs 0032 and 0034 below). 



The seed layci 1(8 and 203 and the EossnagEccic 
underlie: 164 «nd 264 arc described in She folding. The 
nonmagacsic undctfaycr is necessarily camprilacd cf i csctel 
or aa alloy with a hexagonal cliosess packed (hep) crystal 
&*riietUT«, F?e&riMe material ind-ides a saetal selected fcom 
Rc P Ru, and Os, cr an alloy mainly comprised of ocs cr saorc 
elements selected from Re, R», eod Os for controlling 
aiignncut of she gttB&lat Ec^g^xtk layer The degree of 
mismatching between ft* a-axis lattkc cocstast af: the- 
AanciAgiiedc iiaderkyer and the a- avis lattice cocstact e£ the 
CDBgpctie layer i* preferably not larger teas 10%. The seed 
layer w preferably comprised cf a meial or as aitoy with &e 
face centered cubic (fee) lattice structure. Speci£ca£ly r 
seed iay$r is preferably comprised cf a metal selected from 
Ca, An, Pdj. Pi, aad Ir, &ioy maisly comprised of oae ar 
mere metals selected; from Qi, As- , P<£ OPt^ 4rtd I/, art Alley 
mainly ccmpcissd cf Ni and Fc, 



[€G34] When the material fa? the seed layer is selected 
from &. metal kcludiag C& 9 Au r Fd, Pt, aisd Ir, aa alloy 
makly complied cf ace or rcane metals sekated frras Cil, 
As, Fd, Pt, and Ir, ssd *n alley mainly cainprised of Ki and 
Fc> *nd at ;fcc same tits*, the nrnfcriai for the nonmagnetic 
underkyerfs selected &om a metal inc&ding Ti, Re, Ru, and 
Os, asd an a£oy mainly comprised of one o:r mere metals 
selected from Ti, Re, aad Os, then the lattice marking 
betweeo the seed layer zz6 she aoeffitgneiic saidarkyer And 
the lattice matching between the nonmajpie&c un&rlaycr 
and the grfinular magnetic ;ayer are more favorable, Thus* 
superior pt rp*ndiculei naagnsdc recording medium can be 
obtained, 



Next, Appellants argue that the Examiner has failed to discharge his burden by 
failing to provide the requisite motivation to combine the references (pages 7 -10 of 
Appeal Brief). The Examiner respectfully disagrees, noting that the courts have 
recognized that a substitution of known functional equivalents is within the knowledge of 
one of ordinary skill in the art, especially where the prior art explicitly recognizes the 
functional equivalency. Furthermore, the Examiner points to the same examples that 
Appellants pointed to, inorder to illustrate that the prior art even recognized that Ru 
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appeared to exhibit a higher coercivity and signal to noise ratio versus a Ti alloy (see 
Nakamura et at., Table 1). Hence, not only is Ru disclosed as a functional equivalent to 
Ti (e.g. Nakamura et al., Paragraph 0034 above), there is guidance in the art to 
specifically utilize Ru over Ti when seeking to improve the magnetic characteristics of a 
perpendicular magnetic recording medium. 



TABLE 1 
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Arguments 2 and 3: the rejections predicated on Abarra et al. ('086 A1) 

Appellants argue that the "Examiner has not established that bcc CrRu layers 
and bcc Cr-M alloy layers are known equivalents in perpendicular magnetic recording 
medium having a non-magnetic interlayer structure, wherein the interlayer structure 
comprises a layer of fee Au-containing non-magnetic material having a <1 1 1> preferred 
growth orientation and a layer comprising Ru in overlying or underlying contact with the 
layer of fee Au-containing non-magnetic material, as required by the elected species of 
claim 1" (pages 10-11 of Appeal) or that the "Examiner has not established that the Cr- 
M alloy of Abarra et al. and the CrRu alloy layers of Chen et al., Lai et al., and Malhotra 
et al. are known equivalents" {pages 13 - 15 of Appeal). Specifically arguing that 
"because different elements and alloys have different lattice parameters and 
crystallographic structures and the effect the underlayer has on the overall magnetic 
recording medium is also dependent on the lattice parameters and crystallographic 
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structure of underlying and overlying layers, it is clear that one of skill in this art would 
not have recognized that the Cr-M alloy layer of Abarra et al. and the CrRu layers of 
Chen et al., Lai et al., and Malhotra et al. are known equivalents in the claimed 
magnetic recording medium {pages 11 and 15 of Appeal Brief). The Examiner 
respectfully disagrees. 

It is the Examiner's position that if the prior art recognizes the equivalency in 
terms of the behavior of the non-magnetic Cr-M alloy for use as an underlayer in a 
magnetic recording medium, then there is sufficient specificity in the art to render the 
claimed invention obvious as a mere substitution of known functional equivalents. In 
the instant case, the Examiner notes that the teachings regarding the Cr alloys possess 
significant overlap in the alloys to be added to Cr for the formation of the underlayer 
structure (see Abarra et al., Paragraph 0046; Chen et al., Paragraph 0033; Lai et al., 
col. 3, line 65 bridging col. 4, line 14; and Malhotra et al., Introduction). As such, the 
Examiner maintains that one of ordinary skill in the art would have recognized that the 
Cr-M alloys taught by Abarra et al. and the CrRu alloys known in the art were functional 
equivalent alloys for use as a non-magnetic grain control underlayer. 

Abarra et al. text Chen et al. text 



[flG4£] Tee intermediate kyer 5 m made of * Cr — M aOay 
ihaving s. BCC crystal stnsctere with a thickness of I to 30 
ara f where M is as eSeznent seletfed iram a group of B. Mn> 
Mo, TL, V and W. Such materials used for th* intermediate 
layes 5 has the proper kakse parameter lo promote epitaxy 
with &e imgcetk layer 7. Ia addition, Cr adheres very well 
to- v&riew kinds of nateriaiis such that Cic Cr — M alloy 
makes * good bsrifcr layer beswscc underlayer 4 and sac 
magnate layer 7. 



[0933] In a preferred embodiment of &e urcstsi icventics 
30 a* shewa its FIG, 2, an underlayer 36 of chromium aiioy 
{OA, where A-Ru, Mo, Ma r W, Ti, V t Zr, t3c.) is deposited 
by DC pi RF magnetron sp'oitcriBg ©Etc sny of a variety of 
disk subsfcra&s 32, with * seed layer 34 formed Wotc tihe 
underlays* 3£. A magnetic layer 38 s ifecn deposited: on t[hc 
ucderlaytr M followed T oy &n overooatiiag 40 so prelect 
magnetic layer. Suitable disk substrates include NiP-coated 
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Lai et al. text 

•alary alloys include CrV. CrSi, CrGd *sxd CfRa. In t 
preferred embodiment, the uEde*kycr is a CrRu aUoy con* 
•Aifiiag b«iwe$a &bou& suhtaiviB, more preferably 
2-10% rathtnrcnu and remainder chrcmksa Alley percent- 
ages rcpcited hexcm arc atomic wight percentages, fci • 
example , a 90,10 CrRu alby refera to an allay c<f 90 atomic 
percc-si chromium asd 10 atomic percent rusbeaivim. 

It will be appreciated lhat the iaacl*rkyer, when fcza-isd of 
chrcmi»Eui ct of s bicary slioy wscfe as €rRs t may also 
contain miaor amcrdna of other element Fa? example, any 
of the following elements wbec added in amounts of less 
„ A . - 4 . r .4 r • n «. * * shan abam 5^, preferably less than aboi-t 3% the CrJfci 

v«rf«ky« 14 » preferably temted of* <W™-3*»d atby ffi4y b - B ^ te fof i hc ^Uyei of the mention: Si, 
» hel ? m 2ad«ceschHjmjm (Or) am! ^ ^ ^ Qe, B , Ki, W, X Hi, No, Zr, Ti, Os, Pd 
aiays coniaimag greater than ibcut S(K5> cafoaium. Exean- ^ sa j £ 

Malhotra et al. Introduction text: "The lattice mismatch between the Cr underlayer and Co alloy can be 
reduced by alloying the Cr underlayer with elements such as V, Mo, Ti, Mn and W [1] - [5]. Here we 
report for the first time the effect of CrRu underlayer on the magnetic, recording and thermal stability 
characteristics and their correlation with grain size, magnetic switching volume and crystallographic 
orientation for CoCrRTa thin film media" 



Finally, Appellants argue that the Examiner has failed to discharge his burden by 
failing to provide the requisite motivation to combine the references {pages 11-13 and 
15 - 17 of Appeal Brief). The Examiner respectfully disagrees, noting that the courts 
have recognized that a substitution of known functional equivalents is within the 
knowledge of one of ordinary skill in the art, especially where the prior art explicitly 
recognizes the functional equivalency. Furthermore, as above, the Examiner notes that 
the prior art appears to suggest that CrRu is a preferred Cr-M alloy in view of the 
magnetic, recording, and thermal stability characteristics of the recording medium. 



Arguments 4 and 5: the rejections predicated on Yamamoto et al. ('258 A1) 

Appellants argue that "there is no suggestion in Nakamura et al. to use a layer of 
hep Ru instead of hep CoCr to improve lattice matching between seed layer and the 
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magnetic layer and hence improve the perpendicular magnetic properties" (pages 18 
and 21 of Appeal Brief, emphasis in original). The Examiner respectfully disagrees. 

The Examiner notes that the broad recitation in Yamamoto et al. merely requires 
a hep non-magnetic intermediate layer, and that the CoCr layer is an illustrative material 
used by Yamamoto et al. as said non-magnetic hep alloy (see Abstract; Paragraph 



0025; and claim 1). 



(57) ABSTRACT 

A large-capacity magnetic storage apparatus is disclosed, 
capable of pedbrmiag ultea-highdaasaty «a£aeite*e*a?diji$ 
of 50 gigabit* or mere per I sqwc- inch, la a perpendicular 
magactic KCQfti&g Eedhim having * rcsii -magnetic icier* 
Hiedtae layer and a ir;igsetic r&cordiag liyer sequentially 
formed, ths nan-magnetic interaiedi^* lave? is composed of 
a layer fcaviag a £ ace-cestered CEbicr sirocttire and containing 
k aac-aaagsetiC elements excluding Pi, Specifically, the 
intermediate layer maisly costaiES at least cat selected 6022 
&s group of element* consiiruied of Al, Cu, Rh, Pd, .Ag, Ir 
and Au, and h composed of a &1& having a face-centered 
ci&ia {t c c) s^ctute-. Tie magnetic recording Isyet 
ccntaias a? less: Co, Cr and Pt, and i& cocrtpos&d of & rxia 
having * beac&gpEal cksc-packed: (h. c p,) structure r More 
preferably, a ncE-msgnctJc h, c, p. icsteimetiiiate Laj'cr is 
provided between the aoa-magnetic intermediate layer &nd 
She magnetic recording teyef* 

taxial grawsh in an interface -hereof. Therefore > by provid- 
ing a second non-au^sedc iniermediaie layer having she 
same k c, p. arucnire as thai of fse magsetic reccfdaig 
layer, cae crystal orjenutica of the magnetic recording layer 
caa be enhanced. When a Don-magnetic intermedial kyei 
containing Co £nd Cr is used, stacc ihc inScrnrcdis^e layer is 
aan-naagnfitized rnaiataining the h. c. p, ssnrcittre the lidded 
oonceritfation of Cr seed fce s« in r :ht range !t$m 25 a*. ^ 
to 45 «t, %s ^ 



What is ckic3e<L 

1* Ap^rpcndicukr magnetic recording medium, cosiprifc- 

a substrate; 

& soft magnetic layer 

a ftrsfi intermediate layer having * fice-cectered cubic 
£tniQta«i and canLaiaiflg nofi-tBagnesic element* 

£ secac:! immediate &ye* havisg a fcexagcnal dase- 
pacted structure being provided above the- 3m inter- 
mediate layer and srantiaiiiag non-:n&jpscric ele-mcnis; 
2nd 

& magnetic recording layer formed above Use second 
intermediate lave?, cjatainrhg at least Co, Cr and PS, 

wherein the Srst intermediate layer and the- wcocd inter- 
mediate- layer is 03-25 nm thick in total 



The Examiner notes that when viewed in terms of the broad generic recitation 
(noting that claim 1 of Yamamoto et al. is completely silent about the second 
intermediate layer being CoCr), Yamamoto et al. merely requires a non-magnetic hep 
intermediate layer deposited above a non-magnetic fee layer. Nakamura et al. 
discloses a substantially identical structure, wherein the non-magnetic hep layer is 



Application/Control Number: 1 0/776,222 Page 22 

Art Unit: 1794 

specified as being Re, Ru, and Os (or their alloys) {Nakamura et al., Paragraph 0032 
and Table 1). 



Tht seed layer MS and 205 and the EGasaagBctsc 
undcrkysi 104 acd 204 arc describe in &c i dlowiag. The 
nonmagnetic uadcrkycr is necessarily comprised of a metal 
at *a alloy wi-Ji a bexagonai cbaeat padoed (bep) ^ystai 
53rjctufe, Ett&u- *bla material i&elades a iaeta se&csed from 
Rc* R«, and 0% <?r an allay jnaMy conrprissd of one or eoic 
sifcnwrrt* sclcc&d from Rs, Rw, end Gs Sbi control jug 
a'Jg&rac&t of &e graxajL-nr ni&gzietic layer. The degre* of 
niiamalcMsg between the a-axis ktticc cosstas- of tbe 
noaraagnttk aaderlftye: asd &e a-axis lattice constant of the 
magnetic kycr w preferably not icrgci tb&n 10%. The seed 
lays? 19 preferably cccupmed cf a metal cr as alloy vtiik the 
bee cestered cubic (fee) kttice structure, SpecifiMll>% the 
seed la**r is preferably comprised of a metal selected foraa 
€% Ail, Pd, Pi» aad lt f a« *&oy nsasaly comprised af -cae or 
mere metals selected from Ci^An, FdC Pt, and Ir, cr as alloy 
mainly c^ispdwd of and Fc. 



TABLE 1 






5 






lb 
3ta 


2£50 
3^30 
4. SCC 

4#SC 


I5.7B 
G.15 
Q.S5 


1&9 

as.: 


IC,£ 
£2.9 
5.2 
5,5 



As such, the Examiner deems that there is sufficient guidance in the art to 
suggest that a non-magnetic hep intermediate layer comprising Ru is a functional 
equivalent to the non-magnetic hep intermediate layer disclosed in Yamamoto et al. and 
illustrated by a CoCr alloy. 

Finally, Appellants argue that the Examiner has failed to discharge his burden by 
failing to provide the requisite motivation to combine the references {pages 18 - 20, 22 
and 23 of Appeal Brief). The Examiner respectfully disagrees, noting that the courts 
have recognized that a substitution of known functional equivalents is within the 
knowledge of one of ordinary skill in the art, especially where the prior art explicitly 
recognizes the functional equivalency. Furthermore, as above, the Examiner notes that 
the prior art appears to suggest that Ru is a preferred non-magnetic hep alloy in view of 
the coercivity and signal to noise behavior reported by Nakamura et al. {Table 1, 
above). 
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(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 

For the above reasons, it is believed that the rejections should be sustained. 
Respectfully submitted, 



Kevin Bernatz 

Kevin M. Bernatz, PhD 
Primary Examiner 
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